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VERTICAL HEATER 




ABSTRACT : PROBLEM TO BE SOLVED: To heat a semiconductor wafer in many stages of a boat 27 
at a uniform temperature on tx>th surface and stepwise directions. 

SOLUTION: The vertical heater comprises tubes 8, 9 made of a chemically and thermally 
stable material surrounding a space for containing a heat treated material to be heated 
from the circumference, and heaters 12, 13, 1 5 for heating the interiors of the tubes 8, 9. 
The heaters 12, 13, 15 have the first heater 12 disposed to surround the circumference of 
the material in a cylindrical state, the second heater 13 disposed oppositely on the 
material, and the third heater 1 5 disposed oppositely under the material. 
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[00 44] ^5i:06{±, ;K-h 2 7cOTffi(c^r^[6]$ 

[004 5] b-rJ'^MS lcOF^Jf|i:?H?l*><"3RJS]:^|Sl 
tciOt-i^gpfje 1(4. -?-^^P3)ll:&-|&ItC|6HtTJ!etT-r 

f4sT?>^t-^gp«6 1 ^mtfz^-^ fumzmm^t 

ZtiJ^X-^^. ^LX. t-^J'aiMe lcr)i'HtlSl5<7)l 2 
0° #o{455rix/^3^.tc:(4. «M^tt0i/5 :7 r>f h*^^>^r 

[0046] mimm e e {4 , ^e^^m-c-^ ^ -y y'$t± 
m.2 3 (r>^\-mz%mi>z^\ a l . sjntctg^-r , luie 

6 1 o 3 :^mi,zmmmx'n.n ^ixx ^^hfz>^. vy^r 

[00471 ^rfc, llij^C!0mH<7)b-r? 1 5«Db— rJ'gp 

1{4, ±mzmtm^X'h^t^, icriE^-^ob-^ 

i?< . ifmU^tzhtz'yX'iXmizmK =5rS J; ^ ^^OifiSr 
ffMLTtit^. C:oJ:a=Srb-^'a5«6 lOJg*lcr 

a. b-^'gp^re i c7)f^;iffl!jtcjt^T5'hjgi(icox u -y h 

6 3. 6 4<7)PBlOi|i*ilS<^&, ^(O^J'/ittb-^'gP^r 
6 1 <?)F*i|jiffl!l J: 0 i'hJUBIiOff? -r ^ i: J: 0 . 
b — r aii>M 6 1 c/j K-J^raii: yhrafflii i: cOmoiiw?)iin. t la^ 

[ 0 0 4 8 ] 1 <r>[fqm. ftf*:WtC(4^SS 1 <OB6M4 
at/Mft: 1 6 cOF*]iiJT'$> o X . mfiem— i: l^~Ob - ^ 

12,1 3i7)$'HiJtc, ^yyrA vm<r>w>-<rmW}-MM 
1 r //J¥A$ixT^^l.. ::coii-<?)ii^gii>f}i 0{4. ^ 
S 1 <7JF^^5t=lll^$^^TV^S , c<oiB-<o»r??fc|fP« l 0 

>rc\^h, z <7)mmiitt 1 0 {4 , mn-i^^ m 



sfiaiw 1 0 <7)p^mizKmm^mfS, ixi»x^^> 
[0049]$ ^iz^ zi^m-comB^tt 1 o<7)mmu 
■i^c^Mmiz. mm-comB^tii o^ihj«cowk*>4.^ 

^PimW^(7ym~cr)mBMtt7timim.^ixX\>^^. zcr>m 

-<oBr^«7{4, ^^i(mm>i:><^mmmmzx 

[ 0 0 5 0 ] i/:: , m^^cr,mmiia^m.XU . m^icr) 

s*i 6c^^'FJsia;ii'tw, n^»<75i*igp^rasr^^i.Biririi 
gptjiRjftgp 1 7 S: jj^-«=>±{f T i^-i. , II 1 izmmx^-TJi 
oiz. m-com^^7tn':fjizhht^ii. z<7)m~ 
o»r«!igi5«7//rxh>-/i H 1 8<7^mm^^^^zm 

«7 2r±:^t^ift$-li:;^^fc§, ZCif^IKm^m^il \t 

mtmmM^mm i 7 « (;itzji*i ^tih. z c^m^x- 

%±i<zwm^^hfLh. u-ox. mmm^i mmxv 
u-9t<±^ < tlx. ^titmmmmi . 1 o<rmn 
m^iz^ <t^zt *iT'§ I. <, ^#(;, ss— oKffi?*^M 1 
0 coyx h i^~iv K 1 8 (Dwm^w 0 um^i^. <.mv^ 
x^'^h<r)X\ yxh ^--zt- F 1 s <^mss^^<m[Bmi 
7. iocr,mnm^\^i3:ioo%t-ti>zhi}^x^^h. 
[ 0 0 5 1 ] =5:13. mmm^mm^ 1 7(4, 1 ^oje 

^ 2 IffltCiS^tT i i < , iO«-^J4, H-offifUftgisfj 7 

^TMz'^m^^x^wmmmhmi 7ni.zvmth. 

^ fz , m^mmm^ 1 7 (4, WIff 1 1 6 Jg:^ 

2 (^Wimi^z-A^ix z <?)**^{4 , w,-<7^mm-M 

M7^±JFl.zWi, ^ix^'i\±.-)jtT^^zltm^-^xm 

^mmti^ 1 7 i^tzjRiffrr s , 

[ 0 0 5 2 ] ^£7)J; -5 'irlSjt^W-ri.MSJai^ST- 
{4, ^l^gPlclES^ix/i^-, ^-:s.txmHc^b 
-^J' 1 2 . 13, 15 -C;n- h 2 7 Sr^^^^■i^'?-<7JJWIH 

}i±.Ti}^himx. V 27 \.zmm,^ixtzimm^M 

mm-tt . z(r>tt.m\ {.zmmmx-^-t x o\,z.m 
-<r)mm^mm ^T->ji.zii§>m^^fzimx'iiwm-h . z 

oirhz}ii,zi:^. ;kFl 8coMffl*\ 20 

om^M7. \ ox'^^i,zmt.ixh<nx\ -^\>^mmi. 

tmhfth. iiifciO, b-^12, 13, 15^: 
S b 2 7 cDjPl^Srx!?^ J; < ^ C i: *>-C- § . h 

[0053] ^h^z. Mm^ommmi)^miy o , b- 

:J'12, 13, \ 3cr>mh.^W±Ltzt% . Mll^ZZj^, 

mm.x^xr>i.z. m-<mw}^7^y-H\.zmi^ 

-tt, mm-MM^mm 7ni<zmm-th. zixizi.^. ^ 

X h H 1 8 <^mm<r>U^a)m^^ 7,10 

i<7)jiM4{aitcsci*$fL, n^m.A\.zmL^ixh, 
4 i=iaiR§fLn:.^(4. ^^ai'NM r 2 o ^mi^x^Mhixx 
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[00 54] mm. muzin'tio^mmv^Ui^ 

cTjr^-tl'XyN^^^L, ^c^l. 10, 30. 50. 
70. 90. 1 1 0. 1 30. 1 5 OggiO^S-'^x 

[ 0 0 5 5 ] §§11 {±A 1 SJi: L. ^CDM^ii 12 0 4 
mm. it:g5 0 0 mm i: L/C. T'^.^-^^-y 9{iS 
iCmtL. ^C0«$U9 7 0mm, ii:g3 0 2mmt 
L/i, m— iOt-^? 1 2{±. 1 0 0 2mm. i|@8 
5. 2mm. XD v MliSmm. J5$ 5 mmC0^'^7T 
^ M^ftRfil4S<7) 1 2K«7)t-^gPW3 1 ^. Itfl3 6 
Ommcr,PimBm'\tLfz, mZ-C^J^^-^ I Sit. Vv 
:7T^MSi:t. '?-<7>9H13 0 0mm. |*lS60mm. 
4'*^J¥§{i:2 3 mm. ;ilja|p;?§{i5 mmi: t/:« 
[0 0 5 6] i^$9 0 0mm. fig 2 6 6mm<0S i C 
S<7)^ y-?-- f-A-y8£04't::-i<-h 2 7SriaaL. C 
<?Ddf-h2 7tC±Tf yf-S. 2mmT8'<>'f-<7)^5 
-•^x/nStI 5 0tS:^«L/c, 1 Sco^'h 

{U* 1 X 1 0-4 P aKjlSSL/vi^fc^T'. Hfliem-. W.- 
mf%'EJr>\z—9 12. 13, 1 5t3Hfi3cg£$-gitt. 

4;^fi)ri7)-^H-5;<^mo«ag§:M?EL. -^-ii^bc^T^^ll 
1 \iZ^.hX^^h > 

[00 57] 07T{i. Miat-rJ'l 2. 13. 1 5C 
-!-il^fx-^|fC'»^3. 3kW, 4. 2 kW. 5. 9k 
W. 6. 6kW, 8. SkWcom+I^e^l^L. Ja*{iBH5S 
ii-t^ 1 0:JMiJLhigjiL . 2aJK;i)>"«^tft^6icjiL.fci: #co 
ill^mS-'rL-Ci^-i.. -eix^ii. 6 0 0. 5X:, 7 0 
0. 6*C. 801. or, 900. 7'C. 1001. 5 

[0 0 58] I17t^5;-rj;9t. laS^O^'S-'^XM 
<Offil*iaJK<?){f'?>o^{i:±0. 6'C~0. 8r-C-S>0. 
^ix-f ticOT^jam^it L. ±0. 08%-±0. 12 
XXhh. 13 0 W^<ny 5 — '^xyNcoffil^lySJSiTjti'^) 
o^{iMilt±0. 3°C~±0. 9'CT-fo'9. -en^'^ 
<?)¥%iaStCMt. ±0. 0 4%— ±0. 11%T'<5 
I., 

[0059] S^i f6]OaS^ffi<i . 1 SSA^4> 1 5 0© 

sif. ±0. er— ±1. 5x:t'J)0. -en-fixio^ 

%am-*tL. ±0. 07 5%-±0. 17%T'S>.&. 

c:c7)J:a{:, \'^Q^(n^n.^zt>fzr>xy^-'0:t.)\ifi 

m>x n-ts.^sjkX'Wi^^fcx. V <! t . 

[ 0 0 6 0 ] 08«. 0 1 tc^-r J: 0 =5:impl»IIMcO 



1 2 . 13 tC-eil^il.#ltT'ftB#3 k VV, 3 . S k 
W. 5. 5kW. 6kW. 8 kWiOlt:*]^ft*St. 

[006 1 ] ii8{ciF-rJ: 5 i^if5*»^>i^7 osa 

X(r>^ 5 - xy xl^it^T . as A>'^.ia(C«T LT > 
I.. ftT^tOl 5 0l5B^^r5-'>XAx(7)S.S{i. HI 
K*'^>m7 oaSiT'Ori-'^x/NCOSSJ: 0*^2 0 
0r~3 2 0X:J.XhffiTLT(,^S, (f^oT. HUgO^ 

(i^T^x^NcosiiMstciii^-c. .117 ogai.mo#Mgf*'> 

[0 06 2] 

W>mm.X'ii. .■K-hO^<<7)S-C##«J'^rxyN$:. m)5 

)!^m/Wi^<r>mji,zii\.^xn-'^j:mj^iziiwm-h t 
*<-c-# h.n-^xy^ -cO^»*^xy N^^^m-tir-rtc. 

j^s-r-& t , 'jmvxk.i.zm^'^^-- h 2 7 ^fiiffl-fr-ric. 

iii^f*c<^xy\^M««9ia-ri. ^ t *''Brig'5rlKMSaS!^M 

[HI ] ^^mi.zxhtimt\\m^m.(r>m^^^^mnim\ 

[112] [5l«^MJDi^gtcfiM$ix-S.ni§iJ^t-^'c7)- 

[ H 3 ] |5|iiMJn»liS(^15lffl $ ^l-i. R«^J^ b - ^ CO— 
l?iJ2:^-r¥ffill-CS>l., 
[04] a3c7)A-A^i^BlTM®IlT'S)-i>. 

[05] nmm.ii\mmm.t>zmm $ ni. P3«o^ b - 
(?ijSr*-r¥ffiiaT'^>i.. 

[06] 05«?)B-BIS4KBrll!lW0T'S>-l>. 

[07 ] *^HRtJ:l.iiMJii^S<7)0i|i-j: OJnSI^W:!^ 

^'^-^tz^^t Lxii'^-v<r>wm}ii!imm.tcr)m^^ 

n^^'/'yyX'hh. 

[081 *l6HBtci-S.J8ffiJi«!^Sco^Jt=J; 0ISH<7)b 
1 ^ 

8 ^>'-f— ^i-y 

9 r^^-^:L-y 

12 m— iOb-:? 

13 ll~<Ob-:J' 
1 5 ||H(?3b-:? 
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3 1 m-<7)t-^C7)t-^'^$t 

3 6 I|-c^t-^c7)«;ai 

5 3 m~<7)\z~:$^cr>X 0 ■:/ b 

5 4 m—<r>\z — :f'cr,X U >•/ h 



5 6 ^"Ot-^J'OliSl^ 

6 3 m^cr,t.-i^cr)XV -yh 
6 4 |^H£Ob-^'cO>'x 'J y h 
6 6 IIE:c7)h-.-?Oi^i^ 



[HI ] 



[02] 




[031 




[04] 
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rme. ^ 
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[HajSl ¥J«1 2^7^1 IB (2000. 7. 1 
1 ) 

[Lilian 1 



Wti^^L/::^**^*^^^.^^ J.-:/ ( s ) . (9) 

(12), (13), (15) t ^mt^mm»mm 

(ZtJV^T, Buieb-r? (1 2) , (13), (15) 
( 1 2 ) SPatK^it'itiSiLTiESL/irmncOh 

( 1 3 ) i: , iimm<7)Tizn\^LxnmLfzm^<r> 
(15) /)^<^=a: >), HqiBaDM!B8g))aat3asi>ig- 
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(31) tfiiiamisff)mmiz^^x±mi)^i^^ ot 

( 1 2 ) ii. K^^zMixtiS^comMizmiftimM ( 3 

I|-c7)b-^ ( 1 3 ) {i, P3Kff:jc7)h-:5'Sl5W (51) 
(53). (5 4) t:?JlXOy:f^mzmMlX\>^tZ 

m^m4} mmvmii<r)±i,zEMLtzm-<7:>\z-^ 

( 1 3 ) Sin;^n/i3 0«7)eiSt^{t^«li ( 5 
6) tiiO. =ffllS^$ixT<<^S^i:S:1t1Si:-rs»* 
Jl3.tciatt<7)i!SJnl^.^B. 

[i»^Jl5_3 mWrnco^izmMLfz^-COh-:!^ ( 1 

t i,zj:'yxmmi&m-i^it^tix\,^t z t sr^mfc-r 

m^mej HiriBaps{«ti!i^Ti:iaat/i^^ot-^ 
( 1 5 ) n^ji^tfob-rj'gpw (61) coi^mb9\-m 
i)-^Fimi^\^izi^mzmmmzx o-yh (es) . (6 
4) i7<h.xuyymzmmLx\'^hztt:^mt-th 
miKm 1 ~ 5.oMix*HciE«i«o«Mas?iMa. 

|IHc7)b-:J' ( 1 5) ti. K^'^zmtifzSrxDia.miZik 

iitzmm (6 6) izxK). E.m^m^tix\^h zt^n 
mt-rhm^siiM^izMmcrmmimmm., 

[»^^ 8_] mimm>tcr>r^zM\^^ hXoWMLfz 
HHcT^b-^- ( 1 5) ti. ^A-T-' (8) . (9)C7)T 

mi$i±L. t\mmi^-t^^mb%mizjtm^rirz 

^^<yr (6) <7)rtl$tClRiW$*tTV%|,C:tSr!Rpg!cfc-r 

[f»^iS9_] ^A- -yT ( 6 ) cOf^mzii. ^ZizUm 
$tL/::mHiOb-^ (15) ^?h^ic*fL-CISfl^-r.i.ffi 
fSasW (22) *ilRlft$ii-rv^SC:i:$:!^i:-t^ii^ 

[¥fgfflIE2] 

miLmmm^} 0010 



[0010] :¥WMizj:hmm.Mmmmi±, MBum^ 

jL-ys, 9<r)nUt:Mm-h^-'^l2. 13. 15 
i:**^!.. CC-C, miat-i$' 1 2, 13. 15{i. 

Jasftt)^o;gsl^H^9i^^{:ffl^t:'iaaL/im-^ob-^ 1 

2i:. iP|6ft!fel<0±lC*f|4ilLTiaaLotlS~Ob-^' 1 3 
JlJ^iOTtCitf*lLTilSL/v:m=iOb-^' 1 5;&> 

[#^1«I3] 

[ffllES^milg^] 0 0 12 

[0012] fffB3!nif?ft!|%)i^i'l-Jt!iBSrHtfl|— Ob-rJ7 1 

2{i. ^KWcr)^m^izmts:^tz^-9^M3 ItfiU 
mm<r>mm\,z^'<X a OT(f fbix/::^^^.-^ !^^^!;^^^ 

zcni. d'5rP3f§SJ^cob-:J' i 2{i. i^^yr^V\L 

--^(^Mmmzx 0 . b-^gp«3 1 ^mtfz'^-9)v 
mzimrr^ztifix^h, -etx. cob-^ifB«3 
1 t:w^^himmn(mixtz3-^<mmznms 6 

1 2{;m^)^fi^*^-r2.^i;j!)^nrigi:=5:«.. 
[¥MffltE4l 

imiEM^mm^] mmm 

imiEMMmS^] 0 0 38 

[«jE:^rsfe] ^s. 

[ffllEl*!^] 

[0038] g^fEra y 7 3 2 c7>?fe5Sffit{i: . fTiet- 

^gpw3 1 c^^m^mmv. b-^a?i=^3 1 ^mm.v'ci 
•y^3 2t)-^±m^i^^'0Tif&tmz. mmi-^i^- 
^mt3 1 Sr^ro y 3 2 ^ifLxmnKmm-^ « 

■r^;b-fe . t - ^' 3 1 U y h 4 2 OP^McO-^ 
cO±i^^Pmf-ri.^ggyn -y 3 2tfO^SffitST. t 
-tJ'SEWS 1 cry-lcico^^iVm-th^f^ra ^ 3 2 
coifcigffli: -^-ix-f ix^- i^' 3 4 X-m^-Th . c: ixc i 0 . 
S3l2 1 — ^ §S*J 3 1 * t Pi'/Z , r 

b-^gp*t 3 1 Srit^yn -y 3 2 Srcn- LT W tfvT/U- 

rmzmjuzmm-^ . 
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